Utility of azapeptides as major histocompatibility complex class II protein ligands for T-cell activation.
Major histocompatibility complex class II (MHC II) protein binding and antigen specific activation of CD4+ "helper" T cells are demonstrated with peptides composed of the antigenic hen egg ovalbumin 325-339 peptide (OVA) substituted with azaamino acids. AzaAla and azaGly substitutions were made at 10 sequential peptide positions (326Ala-335Asn) that lie in the binding groove. The peptide positions substituted with azaamino acids encompass almost the entire binding groove, including positions where the identity of the amino acid side chain is known to have the most significant effect on MHC binding and the least effect on T-cell recognition. In addition, the T-cell contact 333Glu was substituted with azaGlu to generate a partial agonist ligand for the 3DO-54.8 T-cell hybridoma. Binding to MHC II protein was assayed by measuring the kinetic stability of complexes formed between detergent-solubilized MHC II I-A(d) protein and fluorescein-labeled OVA peptides using a fluorescence-HPLC assay. T-cell activation was also evaluated for aza-substituted peptides with azaamino acid substitutions at the peptide positions known to interact with the MHC II protein. All aza-substituted peptides showed detectable MHC binding, and some were found to show T-cell activation potency equal to the native peptide. Several of these were also found to be weak or partial agonists. Our results demonstrate that azaamino acids substituted into an antigenic peptide cause a subtle, global effect on peptide conformation that can be used to design altered peptide ligands (APL) as T-cell partial agonists. These may have potential as T-cell epitopes for synthetic vaccines and therapeutic agents for autoimmune diseases.